Mitochondrial electron transport-linked tocopheroxyl radical reduction.
alpha-Tocopherol (vitamin E) is a lipophilic chain-breaking antioxidant which inhibits lipid peroxidation in isolated mitochondrial membranes and protects membranes from oxidative damage. The primary oxidation product of vitamin E is the tocopheroxyl radical. Reduction of the tocopheroxyl radical can occur by reactions with water-soluble anti-oxidants such as ascorbate or glutathione, resulting in the recycling of vitamin E. Physiological concentrations of vitamin E are too low to allow detection of tocopheroxyl radical by ESR. After dietary supplementation with vitamin E, a 10-20-fold increase in the rat liver mitochondrial membrane content of vitamin E was achieved and this allowed for direct detection of the tocopheroxyl radical by ESR, after treatment with an oxidizing system composed of lipoxygenase and arachidonic acid. By using submitochondrial particle membranes, it was shown that NADH, succinate, and reduced cytochrome c-linked oxidation reduce the tocopheroxyl radical, preventing both accumulation of the radical and vitamin E consumption. As the electron transport chain can reduce tocopheroxyl radical it may have an important physiological role in recycling vitamin E.